Toxic interactions in the rat nose: pollutants from soiled bedding and methyl bromide.
Interactions between test chemicals and pollutants can confound toxicology studies. To test the sensitivity of the regenerating olfactory epithelium to additional challenge with the olfactory epithelial toxicant methyl bromide (MeBr), Fischer 344 (F344) rats received 2 6-hr inhalation exposures (separated by a 28-day recovery period) to either 0 or 175 ppm MeBr. The regenerating epithelium was resistant to the second MeBr exposure. In addition, histopathologic examination revealed squamous epithelial hyperplasia in the vestibule; inflammation, epithelial necrosis, mucosal erosions, and squamous metaplasia of the respiratory epithelium in the anterior nose; and olfactory sensory cell loss in the dorsal medial meatus. These changes could not be attributed to MeBr, but they were correlated with housing in filter-capped cages between MeBr exposures and were presumably caused by volatile pollutants from soiled bedding. Moreover, olfactory sensory cell loss in the dorsal medial meatus was associated with local resistance to MeBr-induced damage in rats with pollutant-induced changes. Analysis of cage air revealed a progressive increase in ammonia levels between bedding changes (up to 50 ppm), but exposure to 300 ppm ammonia in an additional experiment reproduced only the anterior nasal lesions and not olfactory sensory cell loss. This study demonstrates that 1) regenerating olfactory epithelium is refractory to further MeBr toxicity; 2) pollutants from soiled bedding (in addition to ammonia) produce nasal lesions; and 3) pollutant-induced changes modify the nasal response to inhaled MeBr.